Evidence for RNA in the peptidyl transferase center of Escherichia coli ribosomes as indicated by fluorescence.
A coumarin derivative was covalently attached to either the amino acid or the 5' end of phenylalanine-specific transfer RNA (tRNA(phe)). Its fluorescence was quenched by methyl viologen when the tRNA was free in solution or bound to Escherichia coli ribosomes. Methyl viologen as a cation in solution has a strong affinity for the ionized phosphates of a nucleic acid and so can be used to qualitatively measure the presence of RNA in the immediate vicinity of the tRNA-linked coumarins upon binding to ribosomes. Fluorescence lifetime measurements indicate that the increase in fluorescence quenching observed when the tRNAs are bound into the peptidyl site of ribosomes is due to static quenching by methyl viologen bound to RNA in the immediate vicinity of the fluorophore. The data lead to the conclusion that the ribosome peptidyl transferase center is rich in ribosomal RNA. Movement of the fluorophore at the N-terminus of the nascent peptide as it is extended or movement of the tRNA acceptor stem away from the peptidyl transferase center during peptide bond formation appears to result in movement of the probe into a region containing less rRNA.